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In Ref. 1 Vogt et al. claim the existence of a spin-state transition in YBaC^Os. The 
spin state changes from low spin to high spin upon cooling. We think that this claim is 
errorneous. In Ref. 1 this claim has been derived on basis of 

A) the comparison of the neutron-diffraction derived moment of 2.10 per average 
cobalt ion at 300 K with the neutron-diffraction derived moment of 2.7 /i# and 4.2 hb at 25 
K. We will denote the magnetic moment derived by neutron-diffraction experiments by m n . 

B) a theoretical analysis of the value of 2.10 \ib found at 300 K as corresponding "to the 
spin-only value expected for a mixed valence compound containing equal concentrations of 
low spin (LS) Co 2+ ( 6 t2 9 1 e 9 , S=l/2, /x so = 1.73 [Mb) and intermediate spin (IS) Co 3+ ( 5 t2 5 
1 e g , S=l, = 2.85 /x.b)" . Values of 2.7 and 4.2 found at 25 K have been interpreted 
in Ref. 1 as related with "IS Co 3+ (% g \, S=l, fi so = 2.85 y, B ) and HS (high spin) Co 2+ 
( 5 t 2g 2 e g , S=3/2, fi so = 3.87 /x.b)" or to an alternative composition of "HS Co 3+ ( 4 t 2s 2 e g , 
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S=2, fi so = 4.89 fi B ) and HS Co 2 + ( 5 t 2g \, S=3/2, n so = 3.87 // B )". 

According to us the behaviour described in point A is fully conventional for the ordered 
magnetic moment as is the case of YBaC^Os with of 330 K - the ordered moment 
always increases with the decreasing temperature being zero above TV [see, e.g. Ref. 2, 
ch.15 or Ref. 3 ch. 31]. Thus the claim about the change of the spin state from the low spin 
to high spin upon cooling is a misunderstanding. In the recalled by authors of Ref. 1 the 
case of LaCoOs there is a transition from a high to low-spin state (via an intermediate state) 
upon cooling [4,5], i.e. the moment at lower temperature is lower than at high temperatures 
what makes LaCoOs the intriguing case. 

The theoretical analysis mentioned as point B is even more errorneous. The authors of 
the commented paper [1] errornously compare the value of the ordered moment found in 
the neutron diffraction experiments m n with the theoretical values for the effective moment 
observed in the paramagnetic state. The former is proportional to the z component of the 
quantum number S whereas the latter is related to the ^(S+l). For the calculation of the 
magnetic moment we have to take into account g s =2. It means that for the LS Co 2+ ion 
described by S=l/2 one should expect the ordered moment of 1 \i B (m n ) whereas the effective 
moment p e ff of 1.73 fj,B would be observed in the paramagnetic state in the temperature 
dependence of the paramagnetic susceptibility. Similarily for S=l we have m n =2 /is but 
Pe/j = 2.83, for S=3/2 we have m n =3 /i B but p e // = 3.87, for S=2 we have m n = 4 /i B but 
p eff = 4.89 \i B [Ref. 2, ch. 14 Table 2, Ref. 3 ch. 31 Table 31.4]. The value given in Ref. 
1 for S=l is slightly wrong (2.85 instead of 2.83 fj, B ). In such the situation, the explanation 
for the value of 2.10 \i B made in Ref. 1 is not valid any more. As well as for others. 

In the above discussion we do not touch at all the problem of the orbital moment and the 
applicability of the spin-only theory to real 3d-ion systems. This orbital moment has to be 
taken into account in order to explain the ordered-moment value of 4.2 ji B as the spin-only 
theory yields the maximal value of 4 /i B for Co 3+ and 3 \xb for the Co 2+ ions. The moment 
of the needed value has been found recently for the atomic-like 3d 6 systems, relevant to 
the Co 3+ and Fe 2+ ions, taking into account the spin-orbit coupling that enables revealing 
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of the orbital magnetic moment [6-8]. Moreover, in Ref. 6 the very large influence of the 
local symmetry on the local moment has been discussed showing that not always the largest 
z-component of the angular momentum is realized as the ground state what can lead to the 
non- magnetic ground state of the Co 3+ ion in the high-spin state S=2 like it is in LaCoOs. 

In conclusion, the claim of Ref. 1 about the change from the low spin to high spin state 
upon cooling in YBaQ^Os is errorneous. 
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